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Purpose: This study examined prevalence and correlates of probable depression and suicidal ideation 
among Hong Kong Chinese residents amidst the anti-extradition bill protests. 

Methods: Random digit dialing recruited a population-representative sample of Hong Kong residents 
aged 15 years or older during the first three weeks of July, 2019. Respondents reported current depressive 
symptoms and suicidal ideation, participation in protest activities, attitudes and perceived stress, dis- 
ruptions to daily routines, and demographics. 

Results: Among 1112 respondents, 25.7% reported probable depression, and 9.1% reported suicidal 
ideation. Multivariable logistic regression showed that persons with higher odds of probable depression 
had primary education and high disruptions to regular routines of eating, sleep, socializing, and leisure 
activities. Persons who were at higher odds of suicidal ideation had lower household income, used social 
media to engage in the protests, and had medium or high disruptions to regular eating and sleep. 
Conclusions: During the anti-extradition bill protests, the prevalence of probable depression and suicidal 
ideation were substantially higher than would be expected and higher than during the Umbrella 
Movement of 2014. Psychiatric morbidity may be a consequence of massive social movements, partic- 
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ularly among persons with limited protective resources whose daily life is disrupted by these events. 


© 2020 Elsevier Inc. All rights reserved. 


Introduction 


Massive protests directed toward the Hong Kong government 
began in June, 2019 after the introduction of a controversial bill that 
would have allowed people in the Hong Kong special administration 
region to be extradited to Mainland China [1]. Despite the Hong Kong 
government's indefinite suspension of the bill, large-scale demon- 
strations and protests by Hong Kong residents rapidly transformed 
into regular demonstrations across districts in Hong Kong [2]. These 
peaceful protests escalated to violent clashes with police on the 
streets and in shopping malls, siege and occupation of governmental 
buildings including police headquarters, and break-in and vandalism 
of the Hong Kong Legislative Council [2]. 
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Previous findings have shown that large-scale social movements 
and political violence increased psychiatric morbidity among 
affected populations [3—6]. The anti-extradition bill protest is the 
largest-scale social or political movement in Greater China since 
the prodemocracy Umbrella Movement (also known as Occupy 
Central) in Hong Kong in 2014 and the Tiananmen Square protests 
in Beijing, China, in 1989 in term of the degree of population 
participation. An estimated 1—2 million of the 7.5 million Hong 
Kong people reportedly participated in different forms of protests 
[1]. A population-based prospective cohort study (n = 1213-1736) 
found that the weighted prevalence of suicidal ideation among 
adults was 4.3% [7]. Probable depression was reported by 11.2% of 
the participants, whereas 12.8% were considered suspected post- 
traumatic stress disorder (PTSD) [7]. Currently, very little is 
known about how civil unrest can impact the mental health of 
disadvantaged social minority groups in urban cities like Hong 
Kong, such as low-income people and ethics minorities, who might 
be more vulnerable to specific sociopolitical and environmental 
stressors [8]. Extensive conflicts can be more disruptive to those 
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people's daily activities, which may eventually heighten the levels 
of stress and distress [9]. With that in mind, this study aimed to 
estimate the population prevalence of probable depression and 
suicidal ideation and to evaluate socioeconomic and behavioral 
correlates of these conditions amid the anti-extradition bill protests 
in Hong Kong. In addition, in light of at least four suicide cases that 
were documented to be related to the anti-extradition bill and the 
positive link between conflict-related trauma and suicidal plans 
[10], we also assessed the prevalence and correlates of suicidal 
ideation [11]. 


Material and methods 
Respondents and procedure 


On obtaining ethics committee's approval from the university, 
respondent recruitment and telephone interviews were conducted 
by the Center for Communication and Public Opinion Survey of The 
Chinese University of Hong Kong, an experienced survey institute, 
during the first three weeks of July 2019. A computer-assisted 
telephone interview system was used. Random digit dialing has 
been shown to produce a population-representative sample of 
Hong Kong residents [5,12]. A dual-frame approach of sampling 
with both landline and mobile phone numbers (50% each) was 
used. A total of 87.7% of the households in Hong Kong have land 
lines [13]. About 99.0% of people aged 15 years or above own at 
least one mobile phone [14]. Recent methodological studies have 
found that random digit dialing with dual-frame approach is a cost- 
effective method for generating representative samples for popu- 
lation research [15,16]. All respondent recruitment and data 
collection were conducted during both working and nonworking 
hours from 2 PM to 10 PM on weekdays and weekends. Telephone 
numbers were randomly extracted from databases of telephone 
numbers released by the Hong Kong Communication Authority. A 
person was considered eligible if he or she was (1) a Hong Kong 
Chinese resident, (2) 15 years of age or older, and (3) Cantonese- 
speaking. For the landline phone calls, if multiple household 
members were eligible after successful contact, the one with the 
closest birthday to the interview date was selected. Further at- 
tempts would be arranged by computer-assisted telephone inter- 
view to the dial-out numbers which were “no answer,” “busy,” or 
“an eligible respondent not at home.” Oral informed consent was 
obtained at the beginning of interview. Among the total 36,074 
telephone numbers attempted, 20,010 (55.4%) of them were ineli- 
gible for interview (i.e., invalid, nonresident or business telephone, 
fax numbers, no eligible respondent); 14,520 (40.3%) were uncon- 
firmed eligible. Among the 1544 (4.3%) eligible numbers, in- 
terviews were completed for 1112 (72.0%), whereas 378 (24.5%) 
indicated refusal and 54 (3.5%) eligible respondents did not com- 
plete the interviews. A response rate of 43% was recorded along 
with a cooperation rate of 74.6%. The sampling error was within 
+2.9% at 95% confidence level. The response and cooperation rates 
were calculated based on current American Association for Public 
Opinion Research (AAPOR) guidelines. The participation and 
nonparticipation rates were acceptable and comparable with 
population-representative samples in prior studies in Hong Kong 
[5,12,17,18]. 


Instruments 


Probable depression and suicidal ideation 

Depressive symptoms in the previous two weeks were assessed 
using the Chinese 9-item Patient Health Questionnaire (PHQ-9) on 
a 4-point scale (0 = not at all, 1 = on several days, 2 = on more 
than half of the days, 3 = nearly every day) [19]. Higher scores 
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indicated higher depressive symptoms (range = 0—27). The Chi- 
nese version has demonstrated high internal consistency among 
Chinese (a > .80) [19,20]. Based on the previous population-based 
studies among Chinese [20,21] and results of an _ individual 
participant data meta-analysis [22], scores at or exceeding 10 were 
used to define probable depression. In this study, alpha was 0.84. 
One item from the PHQ-9 “thoughts that you would be better off 
dead or of hurting yourself in some way” was used to measure 
suicidal ideation. 


Attitude toward the bill 

One item assessed respondents’ attitude toward the extradition 
bill: whether they are supportive (1), neutral (2), or opposed to 
it (3). 


Political engagement 

Respondents reported whether or not they have participated in 
(1) mass demonstrations or assemblies, (2) protests, siege, or 
occupation, (3) confrontation with the police, (4) used social media 
to engage in debate and share content (e.g., use Facebook, Insta- 
gram, WhatsApp). 


Stress 

Respondents reported to what extent they felt stressed by (1) 
government's inaction to withdraw the extradition bill despite 
Hong Kong people's expressed opposition to it, (2) widespread 
demonstrations, protests, occupation, and other related activities, 
and (3) confrontation between the police and the protestors since 
the extradition bill dispute. The stress-related questions were 
drafted based on the items in the Chinese version of the well- 
validated and widely used Perceived Stress Scale [23]. 


Disruption to daily routines 

Respondents also rated the degree of disruption to their regular 
routines since the extradition bill protests began. One item 
measured healthy eating and sleep and one item measured so- 
cializing and leisure activities. Responses were given on a 10-point 
scale ranging from 0 (no disruption) to 10 (high level of disruption) 
[24]. In all statistical models, disruption to daily routines was 
recoded into high (>1 SD of the mean), medium (within 1 SD of the 
mean), and low (<1 SD of the mean). 


Demographics 

We used a standardized pro forma to ask respondents’ age in 
years, gender, marital status (i.e., single, married or cohabitating, 
divorced, separated, or widowed), education level, employment 
status, monthly household income, and years of residence in Hong 
Kong. 


Statistical analysis 


Data were weighted by gender, age, and education level based 
on the Hong Kong population census [25]. The small proportion of 
missing data (<1% on any variable) was replaced by multiple im- 
putations. The first part of the analyses estimated the prevalence of 
depressive symptoms and suicidal ideation with 95% confidence 
intervals (95% CIs). Nonparametric Mann—Whitney U tests were 
used to examine differences in sociodemographic and psychosocial 
characteristics between respondents with and without probable 
depression and suicidal ideation. Correlates significant in bivariable 
analysis were used in adjusted multivariable logistic regression 
models. Age and gender as potential confounders of the associa- 
tions between study variables [5,21] were also included in the 
multivariable models as covariates. Adjusted odds ratios (aORs) 
with 95% Cl were reported to indicate the independent association 
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of each correlate with an outcome. In both bivariable and multi- 
variable analyses, we reran the analyses on probable depression 
using the first two items of the PHQ-9 (i.e., PHQ-2) with a validated 
cutoff score of 3 as a sensitivity analysis because of the possible 
confounding effect of the similarity between daily functioning 
items in the PHQ-9 and the items on participation in the protests 
and disruption to daily routines [26,27]. All analyses were per- 
formed using SPSS (Version 21; SPSS Inc., Chicago, IL). 


Results 
Sample 


The 1112 respondents ranged in age between 15 and 90 years 
(M = 46.9, SD = 17.5, median = 47); 527 (47.4%) were female. 
Nineteen (1.7%) respondents reported receiving no formal educa- 
tion, 110 (10.0%) primary education, 245 (22.3%) junior secondary 
education, 362 (32.9%) senior secondary education, and 364 (33.1%) 
tertiary education or above. Respondents lived in Hong Kong for an 
average of 40.7 years (SD = 179, range = 1-90 years, 
median = 40 years). The current sample resembled age group 
distributions, gender, and education level as revealed in the Hong 
Kong population census [25] and also previous population-based 
telephone surveys using random digit dialing [5,12]. Disorder 
prevalence, demographics, and group differences are summarized 
in Table 1. 


Prevalence of probable depression and suicidal ideation 


The prevalence of probable depression was 25.7% (95% Cl = 23.2, 
28.3). Among the 1112 respondents, 90.9% reported no suicidal 
ideation on the PHQ-9 item “thoughts that you would be better off 
dead or of hurting yourself in some way” in the past two weeks, 
5.6% were bothered by this for several days, 2.7% for over half of the 
days, and about 1% nearly every day. 


Bivariable analyses 


Characteristics that were related to whether respondents had 
probable depression or not (PHQ-9) included education level 
(P =.012), income level (P = .004), whether respondents supported 
or were neutral or opposed to the extradition bill (P < .001), 
whether they perceived stress toward government's action to pass 
the bill despite widespread opposition to it from the people of Hong 
Kong (P < .001), whether they perceived stress toward confronta- 
tion between the protestors and the police (P < .001), participation 
in protests or related activities (P = .003), using social media to 
engage (P = .002), disruption to regularity of eating and sleep 
(P < .001), and disruption to regularity of socializing and leisure 
activities (P < .001). Characteristics that were related to whether 
respondents had probable depression or not based on the PHQ-2 
were the same as those based on the PHQ-9, except for age 
(P = .009), married or not (P = .046), participation in demonstra- 
tions (P < .001), and participation in confrontation with the police 
(P = .001). 

Characteristics that were related to whether respondents had 
suicidal ideation or not included education level (P = .046), income 
level (P < .001), whether they opposed to the bill (P = .048), 
perceived stress toward confrontation (P = .022), using social media 
to engage (P = .006), and disruption to regularity of both eating and 
sleep and socializing and leisure activities (P < .001). Characteristics 
that were related to an outcome were included in the subsequent 
logistic regression models. 
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Significant correlates of probable depression were primary ed- 
ucation or below as compared with tertiary education or above 
(aOR = 2.89, 95% CI = 1.51, 5.53) and a high disruption to eating and 
sleep (aOR = 1.89, 95% CI = 1.10, 3.25) and socializing and leisure 
activities (aOR = 4.80, 95% CI = 2.69, 8.56) compared with low 
disruption. Significant correlates of probable depression based ona 
cutoff of 3 in PHQ-2 were primary education or below as compared 
with tertiary education or above (aOR = 1.69, 95% CI = 0.93, 3.09), 
participation in protests or related activities (aOR = 1.79, 95% 
CI = 1.14, 2.80), using social media to engage compared with not 
using social media (aOR = 1.42, 95% CI = 1.00, 2.03), and a high 
disruption to eating and sleep (aOR = 1.65, 95% CI = 0.98, 2.77) and 
socializing and leisure activities (aOR = 3.61, 95% CI = 2.09, 6.21) 
compared with low disruption. 

Significant predictors of suicidal ideation included age 
(aOR = 0.98, 95% CI = 0.96, 1.00), monthly household income of less 
than HK$40,000 (~$5,000USD) (<$20,000: aOR = 3.23, 95% 
CI = 1.28, 8.15; $20,000—$39,999: aOR = 2.43, 95% CI = 1.03, 5.70), 
using social media to engage compared with not using social media 
(aOR = 1.81, 95% CI = 1.04, 3.14), and a medium or high disruption 
to the regularity of eating and sleeping (medium: aOR = 2.54, 95% 
CI = 1.03, 6.27; high: aOR = 5.86, 95% CI = 2.35, 14.64). The results 
are summarized in Table 2. 


Discussion 


During a period of widespread protest and political unrest, 
25.7% of local Hong Kong residents experienced clinically signifi- 
cant depressive symptoms, and 9.1% reported suicidal ideation 
during the previous two weeks. Extrapolation of these estimates to 
the entire population of 7.5 million suggests that as many as 1.7 
million Hong Kong people could have probable depression and 
about 600,000 people could have suicidal ideation amid ongoing 
city-wide protests [25]. Similar or even higher estimates of preva- 
lence of depression have been reported among population- 
representative random samples in regions with armed conflict. A 
recent systematic review and meta-analysis on prevalence esti- 
mates of mental disorders in conflict settings suggested that the 
prevalence of mental disorders, including depression, anxiety, 
PTSD, bipolar disorder, and schizophrenia was 22.1% at any point in 
time in the conflict-affected populations [4]. Among randomly 
selected family members in the interviewed household in selected 
areas in Dogo Nahawa, North—Central Nigeria, the prevalence of 
depression was 38.5% [28]. Another study using random sampling 
in the Kashmir Valley, a region affected by continued political 
insecurity and ongoing conflict, found that the prevalence of 
depression can be as high as 41% [29]. 

Population-based studies have previously reported a prevalence 
between 2.0% and 5.0% for depression among Hong Kong Chinese in 
periods without significant social or political unrest [20,30,31]. The 
prevalence of current probable depression was higher than the 
14.0%, two months after the Umbrella Movement in Hong Kong [5] 
using the same validated instrument and standard procedure of 
random digit dialing for recruiting population-representative 
samples in Hong Kong. The prevalence of probable depression in 
this study was also higher than the 11.2% reported by participants 
who were randomly drawn from an ongoing population-based 
community cohort study [7]. Privacy and anonymity positively 
relate to higher responses to sensitive questions and reporting of 
higher depressive symptoms [32—34]. Our anonymous telephone 
survey might have recorded more symptom reporting that is not 
otherwise captured by face-to-face interview. In addition, the key 
difference between this and the prior prospective cohort study was 
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Table 1 
Bivariable analysis of correlates of probable depression’ and suicidal ideation’ 


Variables Probable depression 
N (%) 

Total 286 (25.7%) 
Gender 

Male 132 (25.1%) 

Female 154 (26.3%) 
Age 

15=17 3 (9.68%) 

18-24 32 (33.3%) 

25-34 45 (27.7%) 

35-44 58 (28.8%) 

45-64 91 (22.5%) 

65 or above 53 (27.6%) 
Marital status 

Married 164 (24.7%) 

Unmarried, divorced, or widowed 117 (27.4%) 
Education level 

Tertiary or above 85 (23.4%) 

Secondary 148 (24.3%) 

Primary or below 52 (40.4%) 
Employment 

Employed 159 (25.2%) 

Dependent 117 (26.1%) 

Unemployed 7 (34.8%) 
Monthly household income (HK$) 

$80,000 or above 29 (21.5%) 

$60,000—$79,999 22 (26.8%) 

$40,000—$59,999 48 (20.9%) 

$20,000—$39,999 90 (29.4%) 

$19,999 or below 80 (31.2%) 
Disruption to eating and sleep 

Low 48 (14.1%) 

Medium 104 (20.8%) 

High 135 (49.4%) 
Disruption to socializing and leisure activities 

Low 29 (10.2%) 

Medium 84 (17.8%) 

High 173 (48.6%) 
Attitude toward the bill 

Support or no attitude 75 (19.9%) 

Oppose 204 (28.6%) 
Perceived stress—government action 

None 43 (16%) 


Some, quite, or very much 243 (28.8%) 
Perceived stress—protests 
None 75 (24.4%) 
Some, quite, or very much 210 (26.2%) 
Perceived stress—confrontation 
None 39 (17.2%) 
Some, quite, or very much 247 (27.9%) 


Participation in demonstrations 


No 185 (24.4%) 

Yes 101 (28.6%) 
Participation in protests 

No 239 (24.4%) 

Yes 47 (35.3%) 
Confrontation with the police 

No 284 (25.8%) 

Yes 2 (20.6%) 
Using social media to engage 

No 183 (23.2%) 

Yes 103 (32%) 


“ PHQ-9 scores at or exceeding 10 were used to define probable depression. 
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P Suicidal ideation P 
N(%) 


101 (9.1%) 
A83 .276 
53 (10.1%) 
48 (8.2%) 
356 319 
3 (9.68%) 
13 (13.5%) 
16 (10%) 
17 (8.4%) 
32 (8%) 
19 (9.8%) 
.206 183 
52 (7.9%) 
43 (10.1%) 
012 .046 
30 (8.3%) 
50 (8.2%) 
21 (16.3%) 
391 .092 
53 (8.4%) 
43 (9.6%) 
5 (23.4%) 
004 <.001 
9 (6.3%) 
2 (2.6%) 
15 (6.4%) 
34 (11.3%) 
34 (13.3%) 
<.001 <.001 
11 (3.2%) 
34 (6.8%) 
57 (20.7%) 
<.001 <.001 
12 (4.1%) 
31 (6.5%) 
59 (16.5%) 
<.001 .048 
28 (7.4%) 
74 (10.3%) 
<.001 .095 
19 (7%) 
82 (9.7%) 
.676 441 
24 (7.8%) 
77 (9.6%) 
<.001 .022 
13 (5.9%) 
88 (9.9%) 
105 992 
70 (9.2%) 
32 (9%) 
.003 .840 
89 (9.1%) 
12 (9.3%) 
951 372 
100 (9.1%) 
2 (14.1%) 
002 .006 
59 (7.5%) 
42 (12.9%) 


' The PHQ-9 item “thoughts that you would be better off dead or of hurting yourself in some way” was used to measure suicidal ideation. Responses other than “not at all” 


indicated suicidal ideation. 


that in the previous study, the interviewers and the project team 
had knowledge of respondents’ personal identity and the re- 
spondents knew this, whereas in this study, the respondents were 
informed that the interviewers neither recorded nor knew their 
personal identity. Previous evidence suggested a higher willingness 
to report psychological distress in non—face-to-face assessments 
especially among those with clinically significant psychiatric 


conditions [35]. The difference could partially explain why a higher 
rate of depression was recorded in this study. 

We documented a socioeconomic gradient, whereby lower ed- 
ucation levels and lower income levels were associated with 
greater odds of probable depression and suicidal ideation, respec- 
tively, in fully adjusted models. Low socioeconomic status (SES) 
such as lower levels of education and income is indicative of a lack 
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Table 2 


Multivariable logistic regression examining correlates of probable depression” and 


suicidal ideation! 


Variable 


Gender 
Male 
Female 
Age 
Education level 
Tertiary or above 
Secondary 
Primary or below 
Monthly household income 
$80,000 or above 
$60,000—$79,999 
$40,000—$59,999 
$20,000—$39,999 
$19,999 or below 
Disruption to eating and sleep 
Low 
Medium 
High 
Disruption to socializing 
and leisure activities 
Low 
Medium 
High 
Attitude toward the bill 
Support or no attitude 
Oppose 
Perceived stress—government action 
None 
Some, quite, or very much 
Perceived stress—confrontation 
None 
Some, quite, or very much 
Participation in protests 
No 
Yes 
Using social media to engage 
No 
Yes 


Odds ratio (95% confidence interval) 


Probable 
depression 


1.0 
0.96 (0.70—1.33) 
0.99 (0.98—1.00) 


1.0 
1.31 (0.88—1.94) 
2.89 (1.51—5.53) 


1.0 
1.42 (0.70—2.87) 
0.85 (0.48—1.50) 
1.48 (0.86—2.54) 
1.69 (0.93—3.07) 


1.0 
1.00 (0.61—1.66) 
1.89 (1.10—3.25) 


1.0 
1.60 (0.91—2.80) 
4.80 (2.69—8.56) 


1.0 
1.03 (0.66—1.61) 


1.0 
1.43 (0.82—2.50) 


1.0 
0.79 (0.45—1.39) 


1.0 
0.99 (0.60—1.61) 


1.0 
1.28 (0.87—1.88) 


Suicidal 
ideation 


1.0 
0.73 (0.45—1.17) 
0.98 (0.96—1.00) 


1.0 
0.91 (0.51—1.63) 
2.32 (0.93—5.80) 


1.0 

0.48 
1.06 
2.43 
3.23 


0.10—2.30) 
0.42—2.67) 
1.03—5.70) 
1.28—8.15) 


1.0 
2.54 (1.03—6.27) 
5.86 (2.35—14.64) 


1.0 
1.00 (0.41—2.45) 
1.76 (0.72—4.30) 


1.0 
1.14 (0.60—2.16) 


1.0 
0.64 (0.29—1.40) 


1.0 
1.01 (0.45—2.29) 


1.0 
0.58 (0.28—1.21) 


1.0 
1.81 (1.04—3.14) 


“ PHQ-9 scores at or exceeding 10 were used to define probable depression. 


1 The PHQ-9 item “thoughts that you would be better off dead or of hurting 
yourself in some way” was used to measure suicidal ideation. Responses other than 


“not at all” indicated suicidal ideation. 


of social and economic resources [5,36,37]. It is well established 
that susceptibility to mental disorders is closely related to various 
social, economic, and environmental factors [38,39]. SES can be a 
protective factor of mental health problems for the high-SES group 
whereas a risk factor for the low-SES group within conflict-affected 
populations because the former have more positive family func- 
tioning and are less susceptible to deterioration of wealth and 
living conditions [40—42]. Our results highlight the vulnerability of 
persons who are poorer and with less education in times of social 
unrest: their risk of poor mental health may compound their sus- 
ceptibility to political and economic uncertainty over time [43]. 
Disruption to normal routines was associated with higher odds 
of reporting probable depression. Sensitivity analysis using PHQ-2 
without items on daily functioning showed similar results. Higher 
disruption to eating and sleeping routines was also related to 
higher odds of suicidal ideation. This is consistent with previous 
findings about the role of normal routines as protective buffer 
against mental illnesses. Negative everyday life experiences predict 
psychological distress in conflict-affected and postconflict settings 
[44,45]. Day-to-day difficulties in living [46—48] as well as inter- 
personal relationships [48—51] are related to higher symptoms of 
anxiety, depression, and PTSD among different populations during 
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political armed conflicts. Low-SES people tend to experience more 
disrupted daily routines than high-SES counterparts [52]. Social 
unrest could multiply their ongoing stressors and magnify their 
mental health problems [52]. More focused investigation is war- 
ranted to investigate how political unrest contributes to mental 
health problems of low-income people through deteriorating their 
living conditions and activities. 

Because the anti-extradition bill protest is leaderless by design, 
protestors are active on online platforms, such as internet forums 
and encrypted messaging apps [53], and access updates on day-to- 
day protests and confrontation via different social media platforms 
[54]. The use of smartphones and social media is linked to a 
reduction in time spent with parents and peers, contributing in 
turn to social isolation, depression, and suicidal ideation among 
young people [55]. A prospective study on the association between 
digital media use and subsequent self-harm in a sample of 7072 
Chinese adolescents demonstrated that excessive use of mobile 
phone was a significant risk factor of self-harm [56]. Using social 
media was associated with increased odds of having suicidal 
ideation amid the anti-extradition bill protests. There are several 
possible reasons why this may be. First, some posts glorifying sui- 
cide were disseminated on social media and may have increased 
the inclination to think about suicide and self-harm. Media 
coverage of completed suicides in protest of the government's 
inaction to withdraw the extradition bill may increase risk of sui- 
cidal ideation, especially among people with similar age and gender 
[57—59]. Second, the influence of media on self-harm may also be 
amplified by the widespread use of smartphones. Third, the use of 
social media might further exacerbate feelings of hopelessness and 
despair about Hong Kong's future [60]. 

The present study has several strengths, centrally that it 
collected a population-representative sample during a time of so- 
cial unrest in a densely populated urban center. Some limitations 
should be kept in mind in interpreting our findings. First, young 
people are disproportionately involved in the Hong Kong civil un- 
rest. We did not identify differential probable depression or suicidal 
ideation prevalence by age, but a more focused sample of young 
adults could shed light on how this heightened engagement affects 
younger adults [61]. Second, the study relies on screening, rather 
than clinician diagnoses to assess our psychiatric outcomes. It 
would be infeasible to conduct face-to-face interviews during this 
time of political unrest in Hong Kong. The extensive validation of 
these measures and use among Chinese in Hong Kong [20,31], 
Macao [21], Taiwan [62], and Mainland China [63] and their use in 
many other population-based surveys in the region [5,64] provide 
reassurance that we are capturing valid psychiatric constructs. 
Third, suicidal ideation was measured with a single item from the 
PHQ-9. This item does not discriminate between suicidal ideation 
and suicidal intention and plan. Fourth, although the respondents 
were informed that their personal identity and contact numbers 
were neither recorded nor known by the interviewers, there is a 
possibility of response biases on sensitive questions especially 
participation in illegal activities such as occupation, siege, and 
confrontation with police. Fifth, there is a potential selection bias 
based on the verified response rates, and with the cross-sectional 
design temporality is uncertain and reverse causality could 
explain some of the findings. For example, those that are depressed 
are more likely to use social media or experience disrupted eating 
and sleeping. Last but not least, regarding the instrument for 
perceived stress, there were not enough choices for persons who 
are supportive or neutral toward the bill. For example, some resi- 
dents who are supportive of the government could also be stressed 
by government's suspension of the bill or extensive use of riot- 
control measures such as physical force, tear gas, rubber bullets, 
and beanbag rounds. 
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Conclusions 


Our findings suggest that social movements are associated with 
substantially elevated depressive symptoms and suicidal ideation. 
This study offers additional evidence on the association between 
civil unrest and mental health in a_ sufficient population- 
representative sample in Hong Kong. In accordance with a recent 
review on the mental health during riots, only 5 (i.e., 1992 Los 
Angeles riots, 2009 Uriimai riots, and 2014 Umbrella Movement) of 
52 published studies were conducted on general adult population 
samples [6]. The Uriimai riots lasted for only 4 days, whereas Los 
Angeles riots lasted for 6 days. Because of the perception of insuf- 
ficient action on the part of the Hong Kong government and the 
continued debates in China and Hong Kong in terms of the bill, the 
anti-extradition bill protests lasted much longer and large-scale 
demonstrations and protests eventually transformed into regular 
demonstrations across districts in Hong Kong. Considering the 
duration and estimated proportion of population participation, the 
magnitude of the anti-extradition bill protests was much higher 
relative to the other two protests in Uriimqi and Los Angeles. In 
particular, our findings suggest that widespread unrest could have 
stronger adverse impact on the mental health of those who are 
poor and those whose lives are disrupted [9]. We investigated 
disruptions to daily routines that have been recognized but not 
investigated within and outside Hong Kong, supplementing prior 
evidence on the prevalence of probable depression and suicide 
ideation during widespread protests. It is likely that the prevalence 
of mental ill health during the tumultuous extradition bill protests 
will be followed by increased psychiatric burden in the coming 
months. For example, the prevalence of depression was 8.0% 
14 months after the conclusion of the Umbrella Movement [6]. The 
continuation of protests in Hong Kong and the perception of 
insufficient action on the part of the Hong Kong government to 
respond to citizen concerns, restore order, and instill a sense of 
hope and confidence in the population can lead to long-term 
mental health consequences. This need will be poorly met by the 
limited number of specialist mental health practitioners in Hong 
Kong [65], and concern about unmet mental health need may be 
heightened by the higher burden of mental illness among those 
already marginalized in the territory. 
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